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Abstract 
In analysis of normal traffic flow, it usually uses the static or dynamic model to numerical analyze based on fluid 
mechanics. However, in such handling process, the problem of massive modeling and data handling exist, and the 
accuracy is not high. Finite Element Method (FEM) is a production which is developed from the combination of a 
modern mathematics, mathematics and computer technology, and it has been widely applied in various domain such 
as engineering. Based on existing theory of traffic flow, ITS and the development of FEM, a simulation theory of the 
FEM that solves the problems existing in traffic flow is put forward. Based on this theory, using the existing Finite 
Element Analysis (FEA) software, the traffic flow is simulated analyzed with fluid mechanics and the dynamics. 
Massive data processing problem of manually modeling and numerical analysis is solved, and the authenticity of 
simulation is enhanced. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1.Introduction 
Theoretical studies of traffic flow at the development process, British scholar in the 1955, Light 
hill[1]and Whit ham, be traffic flow assimilate to a fluid. Traffic flow theory is to study the traffic flow 
with the changes of time, space model and methods of system. Through studying on the traffic flow in the 
traffic rule under the high density, put forward a fluid dynamics simulation theory, which be called the L-
W theory. 
 Through studies, draw a conclusion˖a study of in the fluid dynamics research method can be 
applied in the research of traffic flow. In this way, fluid dynamics in the use of the FEM for the analysis 
of traffic flow is a similarly apply of the scientific computational method. The FEM is a useful and 
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important tool for the development on various industries in the past decades, the application of the FEM 
from plane problems in elasticity to the expansion of space, shell, and from the elasticity problems to the 
stability, dynamic and volatile. The object of study expanded from elastic material to plastic, visco-
elasticity, visco-plastic and composite materialsˈthe field of study expanded from Solid Mechanics into 
the fluid dynamics, the heat transfer and other area of continuum mechanics.  
These all show that the FEM is available for practical measurement. With development of modern 
mechanics, computational mechanics and computer technology sciences, extend the use of the FEM to a 
more spacious areas. This article is through the existing general-purpose FEM software for the analysis of 
traffic flow, which avoids a great deal data processing in the traffic flow simulation, and to account for 
the heavy traffic flow calculation process when instruction the FEM to in study on the traffic flow .  
2   Research of Traffic flow  
The study of traffic flow, recently, has a constant development in home and abroad, the recent rise is 
a hot subject, this background is demand in the construction and management of transportation. Most of 
the traffic analysis based on the mathematical model and numerical solution. Among them, traffic study 
of problems in the 1950s, mainly with the following model and vehicles L-W theory.  
As this basis, the modern theory of traffic flow in the introducing of the content of the fluid 
dynamics, that the theory of traffic flow there has been a new breakthrough, such as : the wave theory of 
traffic flow and so on. According to the similarity [2] and the Newton's Second Law of fluid applying in 
the flow of traffic, traffic flow theory proposed a simple calculation method of the traffic pressure, 
viscous drag coefficient and viscous resistance. Then, in the study of professors, the FEM is introduced to 
improve the application in the traffic flow in the simulation analysis. In fact, The FEM, is the method of 
calculation, only is more use of the differential method.
3   The FEA compare with the theory of traffic flow  
3.1   Contrast with the fluid traffic flow  
From contrast between the simple traffic flow and the incompressible fluid, similarly, in Traffic 
Flow convergence processˈthe process can be introduced compressible complex situation, etc... In other 
words, based on the method of the mathematical, theory of complex traffic flow fluctuations can be 
similar to the analysis of compressible fluid. In a very long road or highway, comparison between the 
traffic flow and incompressible fluid[2], as shown in table 1. 
From the form of transport, on the highway or a very long road tunnel, the ideal state of the traffic is 
a continuous flow of traffic, and is an incompressible flow, which is a simple object in the study of traffic 
flow. Traffic flow in a complex variety of forms, such as traffic flow dissipation, conflux traffic flow and 
so on traffic conditions, which complicated the traffic flow in the form of simple forms. These complex 
traffic flow composed with some simple ones, and manifestations have is a form of compressible flow. 
Through research, it's concluded that the same principle of viscous and compressibility fluids can 
simulate traffic flow in the face of resistance or road narrows special conditions[3-5].  
Table 1.  Compare the fluid flow with traffic flow 
Physical Content Fluid flow Traffic Flow Compared with Fluid 
flow
Discrete elements Elements Vehicles 
 Jing Ma and Jianming Cui /  Physics Procedia  25 ( 2012 )  939 – 944 941
Continuity equation 0
x
)MV(
t
M  
w
w
w
w
0 
w
w
w
w
t
k
x
q
state Equation TMCp uu ukq u 
Variables 
Quality  M
Speed   V
Pressure  
p
Density K
Traffic U
Flow  
q
Momentum VM x  uk x 
3.2   FEM and FMA software  
FEM is based on the solid flow variation principles. When analysis, First, analyze will be separated 
into many small units. Secondly, setting boundary conditions, e.g.: material properties and loads. Besides, 
solving equations and the displacements and stresses of the reconstructed defects were gained. In view 
point of mathematical, the FEM based on the integral expression method.  
3.3   The number of the grid 
Determining the number of the grid, need to consider the purpose computing. If only need the 
calculation results of the structure was deformed, the mesh can reduce the number, if only need the 
calculated corresponding parameters of the structural, need more fine mesh number. If increase the 
number of the grid and this can make the calculation accuracy significantly improved when the same 
result as can be convergence, but the computation time will be increased. After the number of the grid 
increased to a certain extent, to improve the accuracy of little settlement when increase in the number of 
grid division, but the computing time will be increased substantially. In this paper, therefore, study the 
traffic flow distribution on the road, the number of the grid can be maintained at a low level, if not related 
to the flow rate, flow time and other parameters. 
The following is divided into grid, shown in Fig.1, for each grid contains eight hinge point to 
connected other grid the hinge point. In these nodes, there is a hinged relationship, not a rigid connection 
When subject to external influence, this is divided into smaller units produce slide between these 
units, this result in deformation. 
Fig.1. Study participants be divided into small element and its nodes   
3.4 FEA step 
In this article, using the FEA steps as follow fig.2.:   
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Fig.2. Running of FEA steps 
3.5 Based on FEA of the traffic flow  
The application of FEM software have a limitations in traffic flow analysis (for example: Material 
Database definitions), which caused initial conditions not accurate in traffic flow simulation. But with 
similarity theory, using material’s properties of flow to replace the properties of traffic flow, which is a 
choice of simulation. Of course, the method as such is problematic, such as the speed of traffic flow in 
certain range.  
Analysis the flow of traffic, first of all, to determine the geometry of the road, scope and boundary 
conditions, and the definition of a length L, width W, definition of the material of boundaries (defining 
material attributes of boundaries); Secondly, limited graphics mesh. Definition of various parameters of 
the initial conditions, initial velocity, and density material attributes, etc...  
In the paper, we use the FEM software to simulate the traffic flow. 
Simulation environment is as follows: 
Hardware: pc machine, 8G memory, 250G hard drive; software: windows XP and General-purpose 
finite element software – Adina, the FEM software version number is 8.1. 
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4   FEA of Traffic Flow Distribution 
Through the above analysis, giving a examples for analysis of traffic flow when changes in the width 
of the road, Track to achieve visual effects and image simulation , shown as Figure 3, traffic flow 
simulation in the geometric condition of this road. 
Initial conditions include four lanes in road, width of road is 50M, there is one barrier that width are 
2 lanes , material of traffic flow was defined as the fluid, it is velocity is 30m/s ,(In there, setup fluid 
velocity to slowly in FEA software), density is 0.15/ m2(setup to impress fluid in FEA software). 
Fig.3. Mesh geometry of the road state  
Fig.4. track of traffic flow simulation  
   
Fig.5. traffic flow pressure campaign on the road pictures  
Through the simulation, result shows that the obstacles, placed in the road, which affect the normal 
flow of the traffic flow, and which have a fluctuations. Show from Figure 4, traffic flow in after a very 
long road through the barrier can not be restored to its former state, and that state is a natural. In the 
Figure 5, show that the traffic flow in the face of obstacles, road traffic has already increased pressure, 
and in a short time through the barrier to ease. 
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5   Results and Discussions 
Comparison and analysis of the figures in subsection 4, it is considered that FEA software that can to 
analyze current road have an excellent analysis of the simulation results or to design road. The FEA also 
analyze the traffic flow of road-cross, as show fig.6. In this cross, there are some the conflict point of 
traffic flow to analyze, if using FEM is very good to solve it. There are deficiencies. However, these 
shortcomings could be passed to the secondary development of general-purpose FEM solution, By 
secondary development, traffic flow can be useful to develop the FEA software. Followed, by the Traffic 
Flow Analysis Software as an effective tool, which will save a lot of manpower, material, financial 
resources and make better simulation results close to the actual results. 
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